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(57) mm] 

mm^m iv?4**mm*. F4, ar?^ 

;> F 1816*18 5 £*fc:> K;l/*-^6*«KBb-CB5 
iBER^ * F 4 **3£T 3 C <fc OC <fc *K $ ft 

/ c ep^- ^ ^ miia ^ sovmictmK fltos* 




1 

&C*>(,>T % mffE^-r a X * KEPJ^J^TEP^ * F£, 
BUlBEP^ ? FfcfWE*^ ^ * *©^TJl/#fflCC«Wi 

3 i± &^fA*- 37 <b , hWEEP^ ^ KSCXEP^ sr FIB 

■^^^tt-t-dr^warrsiwifflr^aswb. mib 

1f**JH»0Tt»«OiBe*/c«W*«:!f F* 
H:<i 0 , SWEEPS F ttliirSE* -#(D-Y>^** 

JMI L , SWEEPS * F « tWE*^ *;> F*»6B*»o /c 

A * ^gio 

[«*«6] »*3Bitc*$c*r. BtfiB^w^-^tt, ep 
cc t(ri2ftfll»*l8cc cfc o r mm • «j»HfflJ $nsci 

fEEP^y K<Dfl[!accjSDTCLVS(KBI3*i-SC£*«F 

tC*5l>T* S«ia^:f r ^X^^EP^J^:]te'rEP^^ F±, 
SWEEPS ^ F SriiyiB:*;^ a X #<DXJomR& Yaffil CC 
»»i±l,«fr*EP^* FIMWMB!^ WEEP^y FK 
CXEP^-^ FI8«6#®«:*JtaPT-S*afflI*S*Wl/. mTiB 
•0»*»CC <£ 9 . fufEEP^-v v F*X YffiSWtcWIB* 
7W*^_h*C?£lrtfU#>, fjlE^ X*CCEPJBI£Jfrr 

& £ ^Un&tD'PU < £ C»ftia^*tf 5 t»$SIBt^g 
*Ctel>r* WulBTfe^-f^^^EPPJ^TEP^v F£, 



(2) ^¥9-2 65 76 0 

2 

^*»a • um-rztmmttmizytT* ***8uiEEP^ 
*F*a£. MfBEp^* KftwOTaaT?^9 fikm* 

«WE«l»*S«:J:?l. fflBEP^y F*XYffi»WCCffl 
[«*3H1 0] IW5Il*)ll:tt8Jlfctt9©*f^^ 

[MnoH«ttimi!] 

[000 1 ] 
[0 0 0 2 ] 

Stiri^. tifflCD, CD-RO 

20 M^a^^o^-^^iEiao/c^ofcooffi. — & 

[0 0 0 3 ] 1itffBCD^SS<Z)-rw X ^rtt, aflt^-^^B 
CC^^F;U, ffl*»#EP)iM3JvT:i>*. — illB^- 

i»r»f5jfciEK$tirc^ii. a— W^-n?* *&<o 
7r-fiUftSf*^^Uffl«:gEttLfc0, ttHt^yvh 

[0 004] C 9 LfcKR&tfJSL't. iifB^x^ X 

^ (D ^ ^ jisWtc epj^i^ r ^ ^ EP0jgg^ p a { t ^ tzr t, ^ 

^ <!: * ^ MEPPJ^^rifA-C * * <£ ^ Oc^ft ^ tote 
40 [0 0 0 5 ] 

tC^^-f X^(D^^;l/WCEP^J^r^^/c«5tC^, JtTA 
X * gim: 1 3 > t" ^ - # » r 7 s a X # CDWS*iM8 

r mriB^^ju^ v > ^ ^c#a u orEPJgij^f *>«c 



3 

[0 00 6] 

[ mm* M&T SfcfeO^fK ] 

( i ) *f^<D7fc^ **ssk*, $tWk*im*itT< * 

£irTEP^^ F<b» fjfSEn^^-^ F £]iuf BtIctw X # 

awg^wi, mrtBW^s&Ccfco, hwbep^* f 

[0 00 7 ] ( 2 ) ^SWKD** 8 -f X IS 1 1 

^Si, W§B36^* F£liWB*^* FIKtt^S^WJflSl-r 

[0008] ( 3 ) ^mnoytr < * ?mmz. m 1 m 

IB»*yt»W^*tf 5 * F £JM» U SWEEPS * 

[0009] (4) ^mnvit'r 4 xzmmz, mi m 

[0 0 10] (5) 4 * Ill 

[0011] (6) *§m<D3t"?4*V%km*. 

[0012] (7) *mm<oyt* s 4x*2imZs mem 

&C*$l>T, l!9iBitt*-*#EP^mE|1^* FCMftH 

[00 13] (8)*^(D*f^^», 3Q£oJ 
mzytf* x?*m^xmm<Dzzm&Zimm$L<D'J>tj: 
< <tfci>m*p«rff 5t»*iB««»c;tei»T> ituta^ 

4**KEPJH&OTEP^9 F<h, iufBEP^^ * F^rftu 
» FKtt4^2£. KTKHB^v F&tfEP?^* K|g«j* 



(3) SfPi?9-2 65 760 

4 

f B EP^ 9 F£X YffiBWCCflWB*^ < X ^_b-C^1± 
0#>, WSB*f s -/^^«:EPBI*lt-r*«:«Fa<k-r&. 
[0014] ( 9 ) ^ X ^KS«. 3£&^J 

tttt*'?-/ ^^«rffl(r*r««OiB»*Sl»«S*©d>3Q: 

< <t fec*m^*ff ^tWMB«isaccfeCit:. buib*^ 

^x^«:EP«l«:*S-rEn^y F<t, HUBERT? FSrilu 
IBtEtwX ^<D»A*fil i BSSft *f6J Otf>£ EP 
FKM^at. «WB#fw ***»A ■ SEWf* 
±{5]mcfuiB#7W X ^^rHuIBEP^-s 9 FCC*f UTffiStf 

io mcWAjjfatcfeM&L&zjzs*? b^mt. Suibep 
^ > f&wwibep^* Fffitt^aawiraB-r^** 

o . tuiBEP^- * f * x YjffiatttcfrsB*-? am 

[0 0 15] ( 1 0) *mW<0%?4 X^SSgte, Ml 
20 [0016] 

[ 0 0 1 7 ] H 1 *&W<D--WmM~C2>2>yt7 : h X 

[ooi8] ii^f^^t yt^mcmn<D 

X ^ tc u — tfj6*HBW U**»«tt*»b s -t±r m««r 
fBJ^T^-^. f^^e>SI4UcU- 

30 ^w^t »F2. mmt^ v f 2 * nuia^ ^ x 

^ 1 <D^^T^*f^CC^S&l±0^, «rfiB*^^F2*B 

Fx^y a-i 4^0^*3^:-^ 1 5, mrfa^yx^ 

F4, huIBEP^^ FttttB^-f X*<D^T^ 
^|DlCC^«j-t±U2s6. milB*^^ X^±cDEP^{4®0CBrjlB 
EP^-v ^ F &m < v FiBtt^K 5m»J-F^ 

1 6RO*jM«3^:-^ 1 7, BulB^^^X^^m 

40 a X f 1 ±Ott«0**B9iBEP5:^ 9 F itB^tWtc 

6, BUIBXf> F^^r-^6CDIiI$^#-C^>-5r, tulB^c 
^^X^(DlHllte^i:^*€>^#l 9, mriB^I6<?:iiflB3fe 

0, huIB*^^ F2RC«6^^ F|g«>^S3RO'EP?:^ 
^ F4SC^EP^^ FiESft^S5^Xb # > F^^r-^ 

6^ji0P*r^*ij{apisifES7cfc*3^So mriB*^^ 

^ F 2 ttfB»ffl«:ffl*f LX *J 0 , MIBEP^^ F 4 » 
50 -5-<;Uffi9 tcta^f itc^ 0 



(4) 

5 

[ 0 0 1 9 ] H 2 Ml <Oit"f a At> 1 (Dffif&Zjfk-? 

ir oc<fc ^x&m<otnmw*m*smx$> znmms x$> 

f> F^*-#6teFtyfB^i> **>^SP2 otcfc^rii 

AX?2£mz. Tfcrw^K 3fc*^*F2, *^*F|g 10 
W)^m3, EP^— ;/ F4, EP^-\^ FIglfr^&5, 

[0 02 1 ] ST, ^©^fYX^gltlt ft* 

fttCtzmb, *:<r>*i<{ bJls&mizytf a x^co^^JU® 20 
l^J:C>'ia2fccfc^3^#MU^e>^^^ 0 

[0022] itf a xfrnmaz. jfTATsZ 

[iI5S7«Buia^^ FfgS&^3£{^S!j3i*& 0 mrfB7fe 

•9tiWL*f>ti^ fl Ztc—JjX. BulBX b'> Frt-fc 
- £ 6 te, :r ^ X£> CD(Hl$K^SufB^:^ y F 2CDr r a X 

ft&o #CCC, SylB^»^ h^^eSufB^-r^ 1 cell 

[0023] cc^r^*co*^>/ x?mm±wmfr 

(0V7h"5X7±r, ^-"<JU®&CfBl^f h ^ 40 

~^#flBeofc:6, mriB^x ha>b*a-$ 1 i*>>6ep 
7^en^^ Kfgs&^iS5^tt$-t±, taisEp^-^ f 

[0 02 4] J^T«:, En^tt^CD^iifflKlO^ri^BJT 
t"> F^©tt*4M><hT£^«at7*<D F ^ 50 
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CC^$n^ 0 WIBBSS^* F4«, SWBEP?^* Ffg 

Xb'> Y>\,*z-*§\%<r a X^HMfc^th 
*B*tffKC 7 4 7sV<DQ KiigfBEP^ * K 4 
^Ci«t5 9 C<D2o<D$M1^ffl^fct>\ X 
**H«Stf&#6IMEEP^* K4*W»-r*J:5«: 
m®?* CiiCj;^ BUSBEP^^ * F 4 tt^ ^ X *<D^ 

[0 0 2 5 ] SWEEPS * F4tt, K v F «rJT<t 5 <t ? 
6CD>f>7 r ^^Xfi-^^t^T, f^X^(D§iM 

6, &±&mriB^>^^xm^£#^> hir£c<h&c 
j:O0i^^cim^ we 

8?riBEP5^ „ F<D*fjfflifgSK:^u rffl*r€f^ 

* T a X t> Jb &C E p m ? C £ & -c ^ o 
[0 02 6] (|»fi«2 )04tt, *^©ffe<D— HjSfe 
«WS*f^^I©^-> FiBBM^KRtfEP?^ 

[0 02 7 ] HJgffO 1 CC*>W«*^ > KJB»*S3 iEP 
^?PKIb^S5». [5]— (D4>cDr&oTk£i> 0 ^ 

4<Dtc^^ F2<bEP^^ F4«, fpin^33CD^MC0+ 
+ y vS^l 3tcSttSnr*50, BalBTc:^^ l *m 

ibtc^ y ^ * i *sarr* mmyt^ v *\m$&t*f 

a X?<Dm$%ffi8t,c % mriBEP^-^^ F«^^^M9^CtB 

sci^rt^o ttht>&xmm~t 

Z>C£(<Cj:K)Mttt^v F2«^^X^CDIBIiffi8^r, 
EP^^ F«^^l/M9^r^-T^C<!:^aftgr*>^ 0 
^SfiWCC cfctitf . 1 ocDlgKi^S-CHiifBTc^ ^ F 2 S 

[0 028] ttXDMfr^ft&ttC^^X lZ9mW 1 <D 

[0029] (iess«3) ias«i i OHfrteEp^ ^ F4 

^ , iuIBiB^M teituiSTc^ ^ F 2 J: 
Oic^ttiSn^o HUlB^ST FUXtCHufB:^* F2i 
mriBEP^^ F4(Ofi[{g!lll«*»ntt-rti«, EP^F^h 

<d&w.*t : ax ?±<Dmzttim± uxjzm-rzct&x 



we>*vcc>£<D-c, ai^rtsoiian. »&»*.2MHa« 
rn&<tT*sf«Mi#*£. c« Eim*g§<fc*«:EP 
^(ig<D * * *r a * v <DBtrief mm stcm-rctw 

[0 03 0] C<D»^«:*5C^ k (MBEP*^* F 

4©»K14ffi#+#r**lfc^ WiB*^* F2<DSE»' 

m£.m(D®mk(D£ £ ep^*?t o r *> <t c >. 
[0 0 3 1 ] ffe(D*e^H^^coc^r te^*fe#d i 

[0 03 2] (HS6W4 ) Xtfcttl ©BW2EP5W* F4 

<j:o, gases i i^aoEp?»ff*ff^c<fc^*s. 

&*5* EP^B$©^**©lllE«tt % fllEEP^* F4 20 

oEn^affiott*Bccj£Dri*ffir#iK<fcc». #gg»ejoc 

[0 0 3 3 ] ffeCD)KB^C^^COt^r suited 1 (DtE^ 

[0 0 3 4 ] (9mm 5 ) ^J&tfd 1 ©HWBEP^ 9 F 4 
^0UldXf> F^*~*6<D*UfflJK::teC>T, EP5»ff 
EP^*->&Cj£GTiiuiBXfc:> KJlo-fe-drB** 

tt^iiT^cfc^ccfijtaiibr ^>j:c^ r^b^ ep^* 30 
->*swttaj»^aii*aj»«3i< , ep^*->#«i<g> 

^ - xcf S^lgT^t ^ c i ic J: 1 <=fcD» 
[0 0 3 5 ] (tott^^rtgiC^C^^IIM 1 (Oifr 

[0036] (mmm e > su&wi 1 ©hwbep?^ 9 f 4 40 

SCXtJIB^ tT> F^*-*6©MflPte;tel>T, EP3»fE 

8$tc, mriBEp^^-y Fco^^^^o^t^r^^ofig 
ficj£ DT mflB^ tr> F Ji^e - £ 6 tfJoSBfrr * J: 5 tc W 
t>L/tt><fcl*. -rfcfcfc, tWEEP^v F4#EP?:L<fc 

[0 0 3 7 ] ffi©ffl*>l>rt§lCOl4T teHflfetfd 1 COtE^ 
T£„ 50 
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[0 0 3 8 ] 7 ) 6 (DmriBEP^-v * K 4 

SO*flufBXb*> F^-^6<D$flfflItC^i"C, EP^ttf^ 
B#CC, HWBEP^* F4<fcfl»B56^* K2*J, ^r;t> 

[0 0 3 9 ] ftfeCDfflaH>F<g§&COl>T 1 

[0 040] (HUfeW 8)H5tt, Ht6«r 

[ 0 0 4 1 ] m 1 CDTfc^ w ^ ^{gte, 5fc*WtCl»*<D 
• S^HlL/^ffife*^^^^ 1 . fulfil * 
X * cc U -If **MS* o**a*»tt*»k $ flHR* 

* F 2 , fiWB#^ ? F 2 £ flUB*** x 

ffKD h ^ ^(ig^C^ < 3^-^ v Fffitt^S 3t*S'J- 
FX*y l 4^:0^0^-^ l 5, huIB^^x^ 
±©B«©jJ<-/> FCC-Y>^*»c*W'tEPSU*J6"rEP?: 
F4, fylBEP^^y F^fufB^^^ X^CD^^T^ 
*|filK:*»-&L«>, HUfB^x-f X *±<DEP^{£gKfitriE 
EP^-v K < EP^-v y Ffgtt^S 5r*-5«;-FX 

^•; a -i6Mji^-^i7, sriBEP^* F*m 

fBEP^-v ^ FfBtt^® 5 CD pJ«J^rr^3 i BSiE^ftK^gfr 
^L/es?>, 8iTia*^^X^Ji©EP^ffiiaccfflrsBEP?:^3r F 
«r«<EP^y F|g»*a5 't**y-F^^'Ja- 
16' Ram*)*- 2 1 7 \ MiBTfc^ X^^:1t$RO 

sb» • w^ccaiEttiaiaa-cigKs-ii'*^ t> fj«- 

^?6, BylBXf> F;U^-^6 0IUlEl4r^)or, huIB 
^ X ^(DUIte^-C^^^W 1 9 % BiTfB^WiMIB 
OW# pJffi&te^SfC* S ^ + ^ * > 2 
0, UiB*^9 K2»tfit^v FfESb^l9:3S:^EP^ 
v F4S0 f EP^^y F|g«J^K5^^t:-> F;U^:-^ 
6^©IfflJ-r^$iJffllIiISS7 <J:0^^ o ,*/c. fylB^^y 

x^ns:, ia$^®8 i^^ju®9^WL-cc^ 0 Mitt 

F2 «IB»ffitCffl*f 0 , buIBEP^^ ^ F 4 W 
[0042] J^TtC, ^^(D*^ a X ^$IS(Dttfg 
3^*5, EP^»^«^Ottff«Se»« 1 <b|H)D-C*€> 

[0043] ^mmvwytf << x ^s«, sisfe^i 1 fsj 
stria*^^ x^ i ^f'-Y x^stc^«b/c$ 

^-cjl/ffigtcSc^fltW^rEP^-rsci^r^S. ^ 
/c. EP^^F2«, EP=?^v FlgS&^!9:5^0'5 *CC 
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[0 044] »f£&B\ ^^UffiCCiB»r*EP?:-r^- 

7 s -/ x ?mm<Dfflmmffii tttuSBx e*> f ji/^- * 6 * 

©JfBOr^-f ^^OEI(E*ff±Sti:S. 3 6teii«iBEP^ 
FWtt*S5ac/5 '*f»S*. BifiBEP^* F 
***** ^^co^^;u®±cDEn^(4gw:^S!j-r^ 0 

iiSro^yvdriBiwtcxYffiar^jti^. mriBEp io 

^ * F 4 cD^ttcb ^ > ^©"RW(Ottff*iBi8T«D iE 

[0 045]^ xmrnw-ete. m 2 cdsuib*^ * * * 
[0046] ^mmrnic £ti&. £ 0 mm^yfm^cmm 

[0 04 7] 06 6*. HJ6«T? 20 

[oo48]0i (Dytr * x *«w* % yt^mcmn<D 
*utt mmyt^ v k 2 * m ibtSt* * * 

^ l<D?*?TJ\'1yft(XL»»ii: 0*6, fiJia*^* F 2 * @ 

F 4 . iiffiEEP^ > F Srfu IBtct* * x ^ cd ^ t^r JU 

El*¥^ »> F < EP^ v FIM63M8 5 r * * U - F * 
^»;^- 1 6Rr>'3^0^:-^ 1 7, mffBTn^^X^^rtf 
#R<DIB^ • W*«:auEa:ia(BRrHI63'i*SXfc:> FA 
^r-£6> SylBXf> F^^-^6 0IiIKI4r^or, 
fulBTc^y **©l§||E*4>r*3£«i 1 9 . SuiB^Wi 
buIBtc^ * x ^ cDItt* olffe&IS^ap-C 
SP2 0 , BulB*^* F2RW6'>>* F««MM83;fttfEP 
^ 7 F 4 SCXEP^ * FIBtt^EK 5 &r>'x f> F;u^ 40 
- * 6 £3»T & MflJia» 7 . ffiff 3*7= * * * 1 Srituf B 
£«l 1 QCcUWfr^/cACcSWB*^^ x* 1 £S$SLT 
^»-T^hU>f2 4, ffiiZhUJ 2 F^r- 
£2 2R0 f V- F** y*-2 3rfP»0fftlB*ir* X 
* 1 ^gl^eaiAWS^^x^ h^g2 1 cfcO^c 
CCr, BMBEP^'s* F4 0oJ»^6i, , HUlfih 
u ©pjft^rfij i tizmn (c £ J: 5 ccflteS $ nt c>5 o 
£/c, miB*^ -r X ltt, IBSiM8 <t~^U®9*W 
irc^ c «HB*^v F2ttiB»MK«*tt,T;fo'K mi 
BBH13>v* F4«^^;bS9^:tB>PfUrc^ 0 so 
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[0049] «T^C. ^HISWI©*^ ^ ^«SO«lf¥ 
06feJ:r>'02feJ:rj : E13^#MU^^6^-r 

[0050] ^^mwcdt^^^ ^ mmm 1 n 

Z 0 CCr k BUfBEP^y F2«. huIEEP^^ FIBtt 

<b^-C#^ 0 —77, MIBtc^^ X^ Hi, bJSB^^*^ 
h^S2 1CCJ:D, BJIBEP^^ F4(DpJlft^iB§iE 

f*s». ^^©sg{B^©»A- sfao^^-r, 

B9IB F U -f 1 8 Srfflfr < SJfflJ-T ^> c <h J: o r tulBEP^ 
■^y Y4<0?4 X^±(D^S«:ffll^C<h^r#^> 0 J: 

o r , itu iBEp^-^ ^ f fglb^a 5 artful B ^ ^ * * h * 

4?rlufB7u7 r ^ X^ l_b©^ffiCC*>/t0*3IE-r*Ci*« 

[0 0 5 1 ] »f¥«« v ^^Uffi«CiB»-r-5EP^-Y^- 
^^•r1f^>^-S 0 EP^-<^-CC^fii^L/c6, 

t^-t 4 X ?mM:<DfflfflM$& 7 «mtBEP^ 9 FK»*a 
5S0WfB-/^^^ h#g2 mrtBEP^ 

^<d'&. unseat* F4#>6^>*£«^utep^s& 
f^tf^o Fn>t: J .-^rf^en^:Ep^>ry-t? 
a«o^';>3rira«K:xYjafflir«i5ns. i« 

SBEP^y F4CD^S6i, lufB>f t^^^ F^etc^^mf 
IBt^t^^ 7s V 1 (D»»RC>^>^©i«W©«ifP*iS«r 

[0 0 5 2]^, *SliS«lr« k 02 (DmTfB*^ a x ^ 

^ ts±<D 5 (re tmw "sjiffe-e * o 
[0 0 5 3 ] J: «B»*iS. SWIWfefll 

[0 0 5 4] (HJ60U 0) SISS^l £tcl*8$:tdtZQ 

cc^i^r. Tfe^^x^^g^A^n/cHuiB^^x^ 

10«OT^43J»iJ-r^«*6«:«flIL/TfeJ:C». mJlBTfe^^ 
XflttCte^ K-ffiCD^CD, WoiCD^CD, Dt^lCD^^:S4> 
CD, X- b V vZs<D$>2>t><D. <<DWM& 
^-^;l/C0EPJWOnJ • ^oj, EPW"C#*««^fca 
*otl^ a EPPJSj^CDM^cneoWJ^rtf^l^ x 
^-^7jVr£<fc^cf 7 s X^CDIBi^M^^L 
/c0, * F^ti^U/c0*r^C<i:^|%±r#^ o 

^/c, ^®<D7^^x^<D^-^;uM^iSltlur^^;u 
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i3- F y y i?AKHDM#meL** ft"? 4 X^CcfcttSorEP 

coo55] mcom^^mc^x^mmm i <r>%? 

C0 0 5 6] (iIWll)^Wjl^c«8$/c«9 
ttl^, mifBEP^* F4&*7^X^c#oriiuiB:7c 
F2CDJS*tffl'Kc{4g0TC^ o 0#>0, SuiBEP^ 
^ F4«\ mffB*^^ F2±HCWJ0C<MOrfc<fct>. 

EP^£fT5BHC> fiffBEP^* F 4fflKCBMB 10 

^•^^SQ^^ct^&cSuiB*^^^^ i ^xnm^ 
[0057] flfe©ffl^c>rta:ccoi>-c«gasw i ^/c« 

[0 05 8 ] 

[0 0 5 9] (l)*^©*?^^!*^ 
«> 3te7 s *x*K^A'*EPJWT*BL $i©7^;l/^ 
y >**3WHH«:fli«-i-*cift< , 0#>&tw x ^^tbu 
IBt^ ^ x ^gg(c»A 0 fc* £ r ^ ^tEPJM-r & c 
<b#r#£„ ^^S6«iEn««tt3&s-*«fc 

x * A * 2mwpt>M «3 W Or?M>riiWE^ 
[0 06 0] 5 s 4 XZtDviSTJl'JjfalCBStoWll 

wccw¥».* Ftjesr&flWfti-rtitf, w^sisr 

:bo, 7=w x^:£®£EP?>^ Fr^T&fctfHU*. 
or, il*o»*6««*f*fln^so*^aFtf(o^, 

[0 06 1 ] f^I^C, 7^ X^CDHIfe^ihif-r^EP?: 
Sft^Oc^tfr^ &cor, 7^ X >?<Dlim • W^iEPIU* 

waccjsar s c £ #r s 

[0 06 2] (2) $l¥^y KKftfSi^^ FIBtt 
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cc*^©*^ 4 x # & e 

[0 06 3 ] (3) ^f*^-^<D^>f r »^^Xfi-^«, 

-r x ^«Kcc*5t^r «iBf*cc#jH-r 4 c £ #r # 
4. cfc-^r. EP3^* FOttflHfcfeCc. £I4*:~£<d^ 
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[Title of the Invention] OPTICAL DISK DRIVE 
[Abstract] 

[Object] To provide an optical disk drive which can print 
letters, designs, or the like on a label surface of an 
optical disk in a state where the optical disk is inserted. 

[Solving Means] An optical disk drive comprises a print 
head 4, print head driving means 5, and a spindle motor 6 
and can print printing data converted into polar coordinates 
on a label surface by controlling the print head driving 
means 5 and the spindle motor 6 to scan the optical disk 
with the print head 4 . 

[Claims] 
[Claim 1] 

An optical disk drive provided in an information 
storage device for performing at least one of record and 
reproduction of information by using an interchangeable 
optical disk, the optical disk drive comprising: a print 
head for performing a printing action to the optical disk, 
print head driving means for moving the print head in a 
radial direction of the optical disk, a main axial motor for 
rotating the optical disk, and control means for controlling 
the print head, the print head driving means, and the main 
axial motor, wherein the control means performs the printing 
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action to the optical disk by allowing the print head to 
scan the optical disk. 
[Claim 2] 

The optical disk drive according to Claim 1, further 
comprising: an optical head for irradiating laser beams to 
the optical disk and recording or reproducing information, 
optical head driving means for moving the optical head in a 
radial direction of the optical disk, and control means for 
controlling the optical head and the optical head driving 
means, wherein the print head driving means and the optical 
head driving means are formed as the same means . 
[Claim 3] 

The optical disk drive according to Claim 1, further 
comprising an optical head for irradiating laser beams to 
the optical disk and recording or reproducing information, 
wherein the print head is positioned using an index signal 
of the main axial motor. 
[Claim 4] 

The optical disk drive according to Claim 1, further 
comprising an optical head for irradiating laser beams to 
the optical disk and recording or reproducing information, 
wherein the print head is positioned using position 
information read out from the optical head. 
[Claim 5] 

The optical disk drive according to Claim 1, wherein 
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the main axial motor is controlled to rotate at a constant 
speed in the course of performing the printing action. 
[Claim 6] 

The optical disk drive according to Claim 1, wherein 
the control means controls the main axial motor to increase 
and decrease its speed. 
[Claim 7] 

The optical disk drive according to Claim 6, wherein 
the main axial motor is CLV- controlled in accordance with 
the position of the print head. 
[Claim 8] 

An optical disk drive provided in an information 
storage device for performing at least one of record and 
reproduction of information by using an interchangeable 
optical disk, the optical disk drive comprising: a print 
head for performing a printing action to the optical disk, 
print head driving means for moving the print head in the X 
and Y directions of the optical disk, and control means for 
controlling the print head and the print head driving means, 
wherein the control means performs the printing action to 
the optical disk by allowing the print head to scan the 
optical disk in XY coordinates. 
[Claim 9] 

An optical disk drive provided in an information 
storage device for performing at least one of record and 
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reproduction of information by using an interchangeable 
optical disk, the optical disk drive comprising: a print 
head for performing a printing action to the optical disk, 
print head driving means for moving the print head in a 
direction approximately perpendicular to the inserting 
direction of the optical disk, ejector means for inserting 
and ejecting the optical disk and moving the optical disk in 
the inserting direction of the optical disk relative to the 
print head, and control means for controlling the print head, 
the print head driving means, and the ejector means, wherein 
the control means performs the printing action to the 
optical disk by allowing the print head to scan the optical 
disk in XY coordinates. 
[Claim 10] 

The optical disk drive according to any one of Claims 1, 
8, and 9, having a function of identifying a kind of the 
optical disk. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to an information storage 
device using an interchangeable optical disk. 
[0002] 

[Description of the Related Art] 
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Recently, a variety of information storage devices 
using media such as interchangeable optical disks and 
magnetic disks were developed. In addition to optical disks 
as existing products on which data are recorded such as 
music CD and CD-ROM, examples of the optical disks include 
write-once optical disks allowing only once writing action 
and rewriting optical disks allowing a plurality of 
rewriting actions, which are rapidly spread. 

[0003] 

Titles, names of music, and the like are printed on the 
label surfaces of the optical disks as existing products. 
On the other hand, information is recorded on the write-once 
optical disks or the rewriting optical disks by users. 
Accordingly, details of the optical disks are not written on 
the label surfaces thereof. If users can manually write 
file details of the optical disk on the label surface or 
print designs on the label surface, it will be convenient to 
the users. In addition, if the original label design can be 
performed to even an optical disk as an existing product, it 
can widen applicability of optical disks. 
[0004] 

In response to these requirements, printers 
(hereinafter, referred to as "label printer'') which can 
perform a printing action to the label surfaces of the 
write-once optical disks comes to the market. In other 
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words, they are printers into which inserting materials 
having thickness and rigidity such as optical disks can be 
inserted. The label printer is one of peripheral devices 
connected to a computer. 
[0005] 

[Problems to be Solved by the Invention] 

However, conventionally, the label printer should be 
prepared separately from an optical disk drive. As a result, 
cost, space, and labor greater than needed are required. In 
order to perform a printing action to the label surface of . 
the optical disk, details of the optical disk are checked 
using the optical disk drive and the computer, the optical 
disk is taken out from the optical disk drive, the optical 
disk is inserted into the label printer, and then the 
printing job is performed. Accordingly, the work is 
troublesome. In addition, it is difficult to sequentially 
perform a printing action while referring to the details of 
the optical disk or to write and change the printing details 
corresponding to addition and deletion of a file. 
[0006] 

[Means for Solving the Problems] 

(1) According to an aspect of the present invention, 
there is provided an optical disk drive provided in an 
information storage device for performing at least one of 
record and reproduction of information by using an 
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interchangeable optical disk, the optical disk drive 
comprising: a print head for performing a printing action to 
the optical disk, print head driving means for moving the 
print head in a radial direction of the optical disk, a main 
axial motor for rotating the optical disk, and control means 
for controlling the print head, the print head driving means, 
and the main axial motor, wherein the control means performs 
the printing action to the optical disk by allowing the 
print head to scan the optical disk. 
[0007] 

(2) The optical disk drive according to claim 1 may 
further comprise: an optical head for irradiating laser 
beams to the optical disk and recording or reproducing 
information, optical head driving means for moving the 
optical head in a radial direction of the optical disk, and 
control means for controlling the optical head and the 
optical head driving means. Here, the print head driving 
means and the optical head driving means may be formed as 
the same means . 

[0008] 

(3) The optical disk drive according to claim 1 may 
further comprise an optical head for irradiating laser beams 
to the optical disk and recording or reproducing information. 
Here, the print head may be positioned using an index signal 
of the main axial motor. 
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[0009] 

(4) The optical disk drive according to claim 1 may- 
further comprise an optical head for irradiating laser beams 
to the optical disk and recording or reproducing information 
and the print head may be positioned using position 
information read out from the optical head. 

[0010] 

(5) In the optical disk drive according to claim 1, the 
main axial motor may be controlled to rotate at a constant 
speed in the course of performing the printing action. 

[0011] 

(6) In the optical disk drive according to claim 1, the 
control means may control the main axial motor to increase 
and decrease its speed. 

[0012] 

(7) In the optical disk drive according to claim 6, the 
main axial motor may be CLV-controlled in accordance with 
the position of the print head. 

[0013] 

(8) According to another aspect of the present 
invention, there is provided an optical disk drive provided 
in an information storage device for performing at least one 
of record and reproduction of information by using an 
interchangeable optical disk, the optical disk drive 
comprising: a print head for performing a printing action to 
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the optical disk, print head driving means for moving the 
print head in the X and Y directions of the optical disk, 
and control means for controlling the print head and the 
print head driving means, wherein the control means performs 
the printing action to the optical disk by allowing the 
print head to scan the optical disk in XY coordinates. 
[0014] 

(9) According to another aspect of the present 
invention, there is provided an optical disk drive provided 
in an information storage device for performing at least one 
of record and reproduction of information by using an 
interchangeable optical disk, the optical disk drive 
comprising: a print head for performing a printing action to 
the optical disk, print head driving means for moving the 
print head in a direction approximately perpendicular to the 
inserting direction of the optical disk, ejector means for 
inserting and ejecting the optical disk and moving the 
optical disk in the inserting direction of the optical disk 
relative to the print head, and control means for 
controlling the print head, the print head driving means, 
and the ejector means, wherein the control means performs 
the printing action to the optical disk by allowing the 
print head to scan the optical disk in XY coordinates. 

[0015] 

(10) The optical disk drive according to any one of 
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Claims 1, 8, and 9 may have a function of identifying a kind 
of the optical disk. 

[0016] 
[Embodiments] 

(First Embodiment) 

Hereinafter, embodiments of the present invention will 
be described with reference to the drawings. 
[0017] 

Fig. 1 is an explanatory diagram illustrating an 
optical disk drive according to an embodiment of the present 
invention . 

[0018] 

The optical disk drive shown in Fig. 1 comprises an 
optical disk 1 which information can be optically recorded 
on and read out from, an optical head 2 for irradiating 
laser beams to the optical disk to change a physical 
property of the optical disk and to record information on 
the optical disk and reproducing the information by using 
the laser beams reflected from the optical disk, a lead 
screw 14 and a transfer motor 15 as optical head driving 
means 3 for moving the optical head 2 in a radial direction 
of the optical disk 1 to guide the optical head 2 at a 
target track point, a print head 4 for jetting ink to the 
target point on the optical disk to perform a printing 
action, a lead screw 16 and a transfer motor 17 as print 
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head driving means 5 for moving the print head in the radial 
direction of the optical disk to guide the print head at a 
printing position on the optical disk, a spindle motor 6 for 
rotating the optical disk at the number of rotations 
suitable for recording and reproducing information and 
moving a point on the optical disk 1 in a tangential 
direction relative to the print head, a main axis 19 as a 
rotation axis of the spindle motor 6 which is a rotational 
center of the optical disk, a chucking part 20 as a coupling 
part where the optical disk can be attached to and detached 
from the main axis, and a control circuit 7 for controlling 
the optical head 2, the optical head driving means 3, the 
print head 4, the print head driving means 5, and the 
spindle motor 6. The optical disk 1 has a recording surface 
8 and a label surface 9. The optical head 2 is opposed to 
the recording surface 8 and the print head 4 is opposed to 
the label surface 9. 
[0019] 

Fig. 2 is an explanatory diagram illustrating a 
structure of the optical disk 1 shown in Fig. 1. The 
optical disk 1 shown in the figure has one surface as a 
recording surface 8 on which information can be recorded by 
a user and the other surface as a label surface 9 on which 
letter information or the like can be printed with ink. The 
center of the optical disk is provided with, a central 
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opening 10 for connecting the chucking part 20 to the 
spindle motor 6 . 
[0020] 

Fig. 3 is a block diagram illustrating operations of 
the information storage device according to the present 
invention. The optical disk drive comprises an optical disk 
1, an optical head 2, optical disk driving means 3, a print 
head 4, print head driving means 5, a spindle motor 6, and a 
control circuit 7. The optical disk drive is connected to a 
host computer 11 for control. The entire operating 
situations are notified to an operator through a display 12 . 
[0021] 

Similarly to the conventional optical disk drive, the 
optical disk drive according to the present invention has a 
function of recording and reproducing information by using 
an optical disk and a function of printing letter 
information on the optical disk. Now, operations of the 
optical disk drive according to the present invention when a 
user records data on the optical disk and prints a title on 
the label surface of the optical disk will be described with 
reference to Figs. 1, 2, and 3. 

[0022] 

The optical disk 1 is inserted into the optical disk 
drive. When the host computer 6 accesses the optical disk 
drive, the control circuit 7 of the optical disk drive 
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activates the optical head driving means 3. As a result, 
the optical head can be moved to a target track on the 
optical disk. On the other hand, the spindle motor 6 is 
controlled such that the number of rotations of the optical 
disk should be the suitable number of rotations 
corresponding to the position of the optical head 2 on the 
optical disk. Next, the optical head 2 irradiates a weak 
laser beam to the optical disk 1 and reads out recording 
information other than address information. Thereafter, the 
optical head irradiates a strong laser beam to the optical 
disk 1 to perform a recording operation. 
[0023] 

These operations are similar to those of the 
conventional optical disk drive. However, the optical disk 
drive according to the present invention can print letter 
information on the label surface 9 in a state where the 
optical disk 1 is inserted into the optical disk drive. 
Here, the operator starts up software for recording the 
letter information on the label surface. In the software, a 
printing image is designed in which letters indicating a 
title or file details to be recorded on the label surface or 
designs to be inserted into a background are combined. When 
the printing image is finally determined, a print 
instruction from the host computer 11 is executed. Then, 
the control circuit 7 of the optical disk drive activates 



- 14 - 



the print head driving means 5 and moves the print head to a 
printing position on the label surface of the optical 
surface. Thereafter, the control circuit controls the print 
head 4 to start a print operation. 
[0024] 

Now, the print operation will be described in detail. 
The print image prepared by the host computer is converted 
into a dot image in polar coordinates using the axis of the 
spindle as an origin. The print head driving means 5 can 
move the print head 4 in the radial direction of the optical 
disk. The spindle motor 6 can rotate the optical disk and 
can allow the print head 4 to relatively scan the optical 
disk in the 9 direction. By driving the print head 4 at the 
same time as rotating the optical disk in combination of the 
above-mentioned two actions, the print head 4 can scan the 
label surface 9 of the optical disk freely over the whole 
area thereof . 
[0025] 

When reaching a position at which a dot is formed, the 
print head 4 jets ink there to form a fine dot. The jet of 
ink is performed in synchronization with the rotation of the 
optical disk by using an index signal of the spindle motor 6. 
That is, when 0=0 is defined at all the positions, the value 
of 0 can be obtained by counting the index signal. When the 
period of the index signal is too sparse for control 
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accuracy of the print head, it can be compensated for by 
using a PLL circuit and the like. By repeating the movement 
of the print head 4, the rotation of the optical disk 1, and 
the jet action of ink at a high speed, all images can be 
printed on the optical disk. 
[0026] 

(Second Embodiment) 

Fig. 4 is an explanatory diagram illustrating the 
optical head driving means and the print head driving means 
of an optical disk drive according to another embodiment of 
the present invention. 

[0027] 

The optical head driving means 3 and the print head 
driving means 5 in the first embodiment may be formed as the 
same means. The optical head 2 and the print head 4 shown 
in Fig. 4 are all mounted on a 3- shaped carriage 13 and the 
optical disk 1 can be interposed therebetween. When the 
optical disk 1 is inserted into the optical disk drive, the 
optical head is opposed to the recording surface 8 of the 
optical disk and the print head is opposed to the label 
surface 9 of the optical disk. The carriage 13 can be moved 
in the radial direction of the optical disk by means of 
carriage driving means 24. By controlling the carriage 
driving means along with the spindle motor 6, the optical 
head 2 can scan the recording surface 8 of the optical disk 
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and the print head can scan the label surface 9 of the 
optical disk. According to the present embodiment, since 
the optical head 2 and the print head 4 can be driven with 
only one driving means, it is possible to embody the same 
function as the first embodiment with a simpler structure. 
[0028] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
thereof will be omitted. 

[0029] 

(Third Embodiment) 

In controlling the print head 4 according to the first 
embodiment, physical addresses of the recording surface 8 
may be used for obtaining the 0 coordinate of the print head. 
That is, the addresses of the recording surface 8 are read 
out using the optical head 2. When a positional relation 
between the optical head 2 and the print head 4 is added to 
the physical addresses, the position of a print dot can be 
defined as an absolute position on the optical disk. In 
this case, since the position of an image printed on the 
label surface 9 is accurately associated with the physical 
addresses of the recording surface 8, the addition, 
rewriting, and the like of the printing details can be 
performed without deviation in position. At this time, 
since data on the printing position along with the printing 
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details can be written on the recording surface 8 of the 
optical disk, preparation of software corresponding to it 
facilitates the rewriting of a label. 
[0030] 

In this case, when the speed ability of the print head 
4 is sufficient, the printing may be performed at the number 
of rotations of the optical head 2 at the time of record and 
reproduct ion . 

[0031] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 

[0032] 

(Fourth Embodiment) 

In controlling the print head 4 and the spindle motor 6 
in the first embodiment, the spindle motor 6 may be 
controlled to rotate at a constant speed at the same time as 
starting up the printing action. In this case, the rotation 
angle can be calculated using a rotation standby time 
without monitoring of the index signal. Accordingly, by 
managing the ink jet timing of the print head with time, the 
same printing action as the first embodiment can be 
performed. The number of rotations of the optical disk at 
the time of printing can be determined in accordance with 
the printing speed of the print head 4. According to the 
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present embodiment, it is possible to perform a printing 
action to the label surface 9 with a simpler control circuit . 
[0033] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 
[0034] 

(Fifth Embodiment) 

In controlling the print head 4 and the spindle motor 6 
in the first embodiment, the spindle motor 6 may be 
controlled to decrease or increase its speed in accordance 
with a print pattern at the time of printing. That is, the 
spindle motor can rotate slowly in an area where the print 
pattern is dense and rotate rapidly in an area where the 
print pattern is sparse. In this way, by scanning the 
surface at the optimum speed for the print pattern, it is 
possible to print clearer images for a shorter time. In 
this case, the rotation angle of the optical disk can be 
obtained from the index signal or the physical address of 
the recording surface . 

[0035] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 

[0036] 
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(Sixth Embodiment) 

In controlling the print head 4 and the spindle motor 6 
in the first embodiment, the spindle motor 6 may be 
controlled to decrease or increase its speed in accordance 
with the radial position of the print head on the optical 
disk at the time of printing. That is, a constant linear 
velocity (CLV) control may be performed such that the linear 
speed at a position where the print head 4 should perform a 
printing action is constant. As a result, it is possible to 
perform a printing action with quality uniform in the inner 
circumference and the outer circumference. 

[0037] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 

[0038] 

(Seventh Embodiment) 

In controlling the print head 4 and the spindle motor 6 
in the sixth embodiment, the print head 4 and the optical 
head 2 may be moved in the radial direction in 
synchronization with each other. As a result, since the CLV 
control can be performed using the signal from the recording 
surface 8 of the optical disk, it is possible to more simply 
embody the same function as the sixth embodiment. 

[0039] 
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Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 

[0040] 

(Eighth Embodiment) 

Fig. 5 is an explanatory diagram illustrating an 
optical disk drive according to another embodiment of the 
present invention. 

[0041] 

The optical disk drive shown in Fig. 5 comprises an 
optical disk 1 which information can be optically recorded 
on and read out from, an optical head 2 for irradiating 
laser beams to the optical disk to change a physical 
property of the optical disk and to record information on 
the optical disk and reproducing the information by using 
the laser beams reflected from the optical disk, a lead 
screw 14 and a transfer motor 15 as optical head driving 
means 3 for moving the optical head 2 in a radial direction 
of the optical disk 1 to guide the optical head 2 at a 
target track point, a print head 4 for jetting ink to the 
target point on the optical disk to perform a printing 
action, a lead screw 16 and a transfer motor 17 as print 
head driving means 5 for moving the print head in the radial 
direction of the optical disk to guide the print head at a 
printing position on the optical disk, a lead screw 16' and 
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a transfer motor 17' as print head driving means 5' for 
moving the print head in a direction approximately 
perpendicular to the moving direction of the print head 
driving means 5 to guide the print head at a printing 
position on the optical disk, a spindle motor 6 for rotating 
the optical disk at the number of rotations suitable for 
recording and reproducing information, a main axis 19 as a 
rotation axis of the spindle motor 6 which is a rotational 
center of the optical disk, a chucking part 2 0 as a coupling 
part where the optical disk can be attached to and detached 
from the main axis, and a control circuit 7 for controlling 
the optical head 2, the optical head driving means 3, the 
print head 4, the print head driving means 5, and the 
spindle motor 6. The optical disk 1 has a recording surface 
8 and a label surface 9. The optical head 2 is opposed to 
the recording surface 8 and the print head 4 is opposed to 
the label surface 9. 
[0042] 

Now, actions of the optical disk drive according to the 
present embodiment will be described with reference to Figs. 
5, 2, and 3. Since actions other than the printing action 
are similar to those of the first embodiment, only the 
printing action of the present embodiment will be described. 

[0043] 

The optical disk drive according to the present 
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embodiment can print letter information on the label surface 
9 in a state where the optical disk 1 is inserted into the 
optical disk drive, similarly to the first embodiment. The 
print head 2 can be freely moved in the X direction and the 
Y direction on the optical disk by means of the print head 
driving means 5 and 5 ' . 
[0044] 

An operator designs a printing image to be recorded on 
the label surface. When the printing image is finally 
determined, the printing instruction from the host computer 
11 is executed. Then, the control circuit 7 of the optical 
disk drive controls the spindle motor 6 to stop the rotation 
of the optical disk. The control circuit activates the 
print head driving means 5 and 5' to move the print head to 
the printing position on the label surface of the optical . 
disk. Thereafter, the print head 4 jets ink to perform a 
printing action. The printing image prepared by the host 
computer is managed in the XY coordinates similarly to a 
conventional printer. By repeating the movement of the 
print head 4 and the jet action of ink at a high speed, all 
the images can be printed on the optical disk. 

[0045] 

In the present embodiment, even when the optical disk 1 
shown in Fig. 2 is contained in a cartridge or the like, it 
is possible to print a label on the cartridge. 
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[0046] 

According to the present embodiment, since the print 
head 4 can be controlled using a simpler method, it is 
possible to embody the control circuit 7 in a simple 
structure . 

[0047] 

(Ninth Embodiment) 

Fig. 6 is an explanatory diagram illustrating an 
optical disk drive according to another embodiment of the 
present invention . 

[0048] 

The optical disk drive shown in Fig. 5 comprises an 
optical disk 1 which information can be optically recorded 
on and read out from, an optical head 2 for irradiating 
laser beams to the optical disk to change a physical 
property of the optical disk and to record information on 
the optical disk and reproducing the information by using 
the laser beams reflected from the optical disk, a lead 
screw 14 and a transfer motor 15 as optical head driving 
means 3 for moving the optical head 2 in a radial direction 
of the optical disk 1 to guide the optical head 2 at a 
target track point, a print head 4 for jetting ink to the 
target point on the optical disk to perform a printing 
action, a lead screw 16 and a transfer motor 17 as print 
head driving means 5 for moving the print head in the radial 
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direction of the optical disk to guide the print head at a 
printing position on the optical disk, a spindle motor 6 for 
rotating the optical disk at the number of rotations 
suitable for recording and reproducing information, a main 
axis 19 as a rotation axis of the spindle motor 6 which is a 
rotational center of the optical disk, a chucking part 2 0 as 
a coupling part where the optical disk can be attached to 
and detached from the main axis, a control circuit 7 for 
controlling the optical head 2, the optical head driving 
means 3 , the print head 4 , the print head driving means 5 , 
and the spindle motor 6, a tray 24 which is moved with the 
optical disk 1 mounted thereon so as to load and unload the 
optical disk 1 to and from the main axis 19, and ejector 
means 21 for driving the tray 24 with an ejector motor 22 
and a lead screw 23 to load and unload the optical disk 1 to 
and from the optical disk drive. Here, the moving direction 
of the print head 4 is approximately perpendicular to the 
moving direction of the tray. The optical disk 1 has a 
recording surface 8 and a label surface 9. The optical head 
2 is opposed to the recording surface 8 and the print head 4 
is opposed to the label surface 9. 
[0049] 

Now, actions of the optical disk drive according to the 
present embodiment will be described with reference to Figs. 
6, 2, and 3. Since actions other than the printing action 
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are similar to those of the first embodiment, only the 
printing action of the present embodiment will be described. 
[0050] 

The optical disk drive according to the present 
embodiment can print letter information on the label surface 
9 in a state where the optical disk 1 is inserted into the 
optical disk drive, similarly to the first embodiment. Here, 
the print head 2 can be freely moved in the radial direction 
of the optical disk by means of the print head driving means 
5. On the other hand, the optical disk 1 can be moved in 
the direction approximately perpendicular to the moving 
direction of the print head 4 by means of the ejector means 
21. That is, by precisely controlling the tray 18, the 
ejector means can be used for the scanning action of the 
print head on the optical disk as well as the loading and 
unloading action of the optical disk to and from the optical 
disk drive. Therefore, by together controlling the print 
head driving means 5 and the ejector means 21, the print 
head 4 can scan the whole surface of the optical disk 1. 

[0051] 

An operator designs a printing image to be recorded on 
the label surface. When the printing image is finally 
determined, the printing instruction from the host computer 
11 is executed. Then, the control circuit 7 of the optical 
disk drive activates the print head driving means 5 and the 
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ejector means 21 to move the print head to the printing 
position on the label surface of the optical disk. 
Thereafter, the print head 4 jets ink to perform a printing 
action. The printing image prepared by the host computer is 
managed in the XY coordinates similarly to a conventional 
printer. By repeating the movement of the print head 4, the 
movement of the optical disk 1, and the jet action of ink at 
a high speed, all the images can be printed on the optical 
disk. 

[0052] 

In the present embodiment, even when the optical disk 1 
shown in Fig. 2 is contained in a cartridge or the like, it 
is possible to print a label on the cartridge. 

[0053] 

According to the present embodiment, since the control 
method and the mechanical structure are simplified, it is 
possible to provide an optical disk drive with low cost. 
[0054] 

(Tenth Embodiment) 

A function of identifying the kind of the optical disk 
1 inserted into the optical disk drive may be additionally 
given to the first, eight, and ninth embodiments. Since 
there are various kinds of optical disks such as optical 
disks having only one side used, optical disks having both 
sides used, optical disks having different diameters, 
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optical disks not having a cartridge, optical disks having a 
cartridges, and the like, a label may not be printed on the 
optical disk 1 and the optical disk may have different 
printable areas. By performing the identification action of 
the optical disks and displaying errors before performing a 
printing action, it is possible to prevent destruction of 
the label surface of the optical disk or damage of the print 
head. It is possible to perform the printing action 
corresponding to various disks such as a single disk or an 
optical disk contained in a cartridge, as well as to 
recognize label areas of various kinds of disks to design a 
label . 

[0055] 

Since other details are similar to those of the optical 
disk drive according to the first embodiment, descriptions 
and drawings thereof will be omitted. 

[0056] 

(Eleventh Embodiment) 

In the first, eighth, and ninth embodiment, the print 
head 4 is located at the opposite side of the optical head 2 
about the optical disk. However, the print head 4 may be 
located at the same side as the optical head 2. In this 
case, at the time of performing a printing action, the 
optical disk 1 should be interchanged such that the label 
surface 9 should face the print head 4, but the optical disk 
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drive can be made thinner as a whole. At this time, when 
the print head driving means 5 and the optical head driving 
means 3 are formed as the same means, it is possible to an 
optical disk drive with a simple structure. 
[0057] 

Since other details are similar to those of the optical 
disk drive according to the first, or eighth, or ninth 
embodiment, detailed descriptions and drawings thereof will 
be omitted. 

[0058] 
[Advantages] 

According to the present invention, the following 
advantages can be obtained. 
[0059] 

(1) By using the optical disk drive according to the 
present invention, it is possible to print a label on an 
optical disk in a state where the optical disk is inserted 
into the optical disk drive without separately providing a 
dedicated label printer at the time of printing the label on 
the optical disk. Since the optical disk drive integrally 
has a printing function, a troublesome work that the optical 
disk is taken out from the optical disk drive and is 
inserted into the label printer, which is necessary for the 
case where the label printer is used, is not required. 
Accordingly, it is possible to print a label rapidly and 
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simply. A printing action referring to details of the 
optical disk or an additional writing or change of printing 
details corresponding to addition or erase of a file can be 
rapidly performed in a state where the optical disk is 
inserted into the optical disk drive. 
[0060] 

When the print head is allowed to scan the optical disk 
in polar coordinates by controlling the print head which can 
be moved in the radial direction of the optical disk and the 
main axial motor, it is possible to embody a mechanism which 
can perform a printing action to the whole surface of the 
optical disk with a simple structure. That is, in order to 
allow the printer head to scan the whole surface of the 
optical disk, two-axis control is indispensable. However, 
one axis of two axes is combined by the main axial motor of 
the optical disk drive. Accordingly, since only a movement 
mechanism for one axis should be added, it is possible to 
construct an optical disk drive having a label printing 
function without great increase in cost. 

[0061] 

At the same time, since the print action can be 
performed without stopping the rotation of the optical disk, 
it is possible to repeat the record and reproduction of the 
optical disk and the printing action at a high speed. 
[0062] 
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(2) When the print head driving means and the optical 
head driving means are formed as the same means, the means 
can be very simplified mechanically. Accordingly, it is 
possible to embody the optical disk drive according to the 
present invention without great increase in cost. 

[0063] 

(3) In the optical disk drive, the index signal of the 
main axial motor can be simply referred to. Accordingly, 
when the index signal of the main axial motor is used for 
positioning the print head, it is possible to obtain the 
rotation angle of the optical disk simply without adding a 
new sensor or the like. 

[0064] 

(4) When the physical address of the recording surface 
of the optical disk is used for positioning the print head, 
an accurate printing action is possible and in addition, the 
position of an image to be printed is defined as an absolute 
position on the optical disk. As a result, it is possible 
to perform the addition or the rewriting of the printing 
details without deviation in position. Data on the print 
position along with the printing details can be recorded on 
the recording surface 8 of the optical disk. Accordingly, 

it is possible to smoothly perform the rewriting of the 
label . 

[0065] 
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(5) When the rotation of the optical disk is controlled 
to be constant in the course of the printing action of the 
print head, the rotation angle of the optical disk can be 
calculated from the rotation standby time without monitoring 
the index signal or the like. Accordingly, the control 
circuit is simplified and the optical disk drive can be 
embodied with a simple structure. 

[0066] 

(6) When the speed of the spindle motor 6 is increased 
or decreased in accordance with the printing pattern at the 
time of the printing action, the respective positions of an 
image can be always scanned at the optimum speed. 
Accordingly, it is possible to print a clearer image for the 
shortest time. 

[0067] 

(7) When the main axial motor is CLV- control led such 
that the linear velocity at a position where the print head 
performs the printing action is constant, it is possible to 
perform the printing action with quality uniform in the 
inner circumference and the outer circumference. In 
addition, since the clock for jetting ink from the print 
head is constant, the control is simplified. 

[0068] 

(8) When the print head and the optical head are moved 
in the radial direction in synchronization with each other 
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at the time of the printing action, it is possible to more 
simply perform the CLV control of the print head by using 
the signal from the recording surface of the optical disk. 
[0069] 

(8) When two- system driving means for moving the print 
head in the X and Y directions is provided as the scanning 
means of the print head, the print head can be controlled 
with a simple coordinate system. Accordingly, it is 
possible to simplify the control circuit. 

[0070] 

(9) When the print head driving means for moving the 
print head in the radial direction of the optical disk and 
the ejector means for moving the optical disk in the 
direction approximately perpendicular to the moving 
direction of the print head driving means are used as the 
scanning means of the print head, it is possible to embody 
the optical disk drive according to the present invention 
with a simple structure. In addition, since the control is 
performed in the XY coordinate system, the control circuit 
is simplified. Accordingly, it is advantageous in view of 
cost . 

[0071] 

(10) When the function of identifying the kind of the 
optical disk inserted into the optical disk drive is added, 
it is possible to prevent destruction of the label surface 
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of the optical disk due to an erroneous printing action on 
the recording surface by mistake or damage of the print head 
due to pressing the print head to a cartridge or the like. 
In addition, it is possible to perform the printing action 
corresponding to various disks such as a single disk or an 
optical disk contained in a cartridge, as well as to 
recognize label areas of various kinds of disks to design a 
label . 

[0072] 

(11) When the print head is positioned at the same side 
as the optical head, the device can be made thin as a whole. 
At this time, when the optical head driving means and the 
print head driving means are formed as the same means, it is 
possible to embody an optical disk drive with a simple 
structure. 

[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is an explanatory diagram illustrating an 
embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is an explanatory diagram illustrating a 
detailed structure of an optical disk shown in Fig. 1. 
[Fig. 3] 

Fig. 3 is a block diagram illustrating a structure of 
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an optical disk drive shown in Fig. 1. 
[Fig. 4] 

Fig. 4 is an explanatory diagram illustrating an 
embodiment of the present invention. 
[Fig. 5] 

Fig. 5 is an explanatory diagram illustrating an 
embodiment of the present invention. 
[Fig. 6] 

Fig. 6 is an explanatory diagram illustrating an 
embodiment of the present invention. 
[Re f erence Numeral s ] 
1: OPTICAL DISK 

2 : OPTICAL HEAD 

3 : OPTICAL HEAD DRIVING MEANS 

4 : PRINT HEAD 

5 : PRINT HEAD DRIVING MEANS 
6: SPINDLE MOTOR 

7: CONTROL CIRCUIT 
8 : RECORDING SURFACE 
9: LABEL SURFACE 
10: CENTRAL OPENING 
11: HOST COMPUTER 
12: DISPLAY 

13 : CARRIAGE 

14 : LEAD SCREW 
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15: TRANSFER MOTOR 

16: LEAD SCREW 

17: TRANSFER MOTOR 

18: TRAY 

19: MAIN AXIS 

20: CHUCKING PART 

21: EJECTOR MEANS 

22: EJECTOR MOTOR 

2 3 : LEAD SCREW 

24 : CARRIAGE CONTROL MEANS 
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[Name of Document] 
[Fig. 1] 

1: OPTICAL DISK 

2 : OPTICAL HEAD 

3 : OPTICAL HEAD DRIVING MEANS 

4 : PRINT HEAD 

5: PRINT HEAD DRIVING MEANS 

6: SPINDLE MOTOR 

8 : RECORDING SURFACE 

9: LABEL SURFACE 

14: LEAD SCREW 

15: TRANSFER MOTOR 

16: LEAD SCREW 

17: TRANSFER MOTOR 

19: MAIN AXIS 

20: CHUCKING PART 



[Fig. 2] 

8: RECORDING SURFACE 
9: LABEL SURFACE 
10: CENTRAL OPENING 



[Fig. 3] 
3 : 
5 : 



OPTICAL HEAD DRIVING MEANS 
PRINT HEAD DRIVING MEANS 
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7: CONTROL CIRCUIT 
11: HOST COMPUTER 
12: DISPLAY 



[Fig. 4] 

1: OPTICAL DISK 

2 : OPTICAL HEAD 

4 : PRINT HEAD 

13: CARRIAGE 

15: TRANSFER MOTOR 

16: LEAD SCREW 

24 : CARRIAGE CONTROL MEANS 



1: OPTICAL DISK 

2 : OPTICAL HEAD 

3 : OPTICAL HEAD DRIVING MEANS 

4 : PRINT HEAD 

5: PRINT HEAD DRIVING MEANS 

6: SPINDLE MOTOR 

8 : RECORDING SURFACE 

9: LABEL SURFACE 

14 : LEAD SCREW 

15: TRANSFER MOTOR 

16: LEAD SCREW 
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17 : 



TRANSFER MOTOR 



19 : 



MAIN AXIS 



20 : 



CHUCKING PART 



[Fig. 6] 



1: OPTICAL DISK 

2: OPTICAL HEAD 

3: OPTICAL HEAD DRIVING MEANS 

4: PRINT HEAD 

5: PRINT HEAD DRIVING MEANS 

6: SPINDLE MOTOR 

14: LEAD SCREW 

15: TRANSFER MOTOR 

16: LEAD SCREW 

17: TRANSFER MOTOR 

18 : TRAY 

19: MAIN AXIS 

20: CHUCKING PART 

21: EJECTOR MEANS 

22 : EJECTOR MOTOR 

23 : LEAD SCREW 



